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(57) Abstract: In-cylinder pressure sensors (29a-29d) for detecting pressure in combustion chambers are provided in each of the 
cylinders of a diesel engine (1). An electronic control unit (ECU)(20) of the engine selects the most adequate combustion parameter 
in accordance with fuel injection modes of fuel injection valves (lOa-lOd) of the engine and with an amount of EGR gas supplied 
from an EGR valve (35). The selection is made out of plural kinds of parameter representing combustion condition of the engine 
calculated based on an output of the in-cylinder pressure sensors. Feedback control of a fuel injection amount and fuel injection 
timing is made so that the value of the most adequate combustion parameter corresponds to a target value determined in accordance 
with an engine operation condition. This enables that engine operation condition is most adequately controlled independent of a fuel 
injection mode and a combustion mode. 
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f^f^l^^^^}*, ^P%m.± >'i^2 9 aj&^5>2 9 d-^?tliaiUfc^l^ 

d d e = ( K • F • (dV/d0) + V (dP/d0) ) / 
(ic - 1 ) 

::iT'. p. vi-te<Dm^xh^Ki-im^m,(Dii.mit^mvx\^^ 
tip^^^^^ (dQ/de) (omn. ±mnmm. -^^i^i^mnm. 

5„ COfcfe, #fcr— (dQ/d0) max;5S^C5iJ'7ViJ'^ 
- 'J' t l^xmrn-r^ r i J; 19 ^^^si-Pttt*- Ki^i/iE: 

ECU20tt. ^5^ 7 i^i5':^-fe Vf- 2 5 -^^gltH 7 i^:?'^ ^ . 

7 if' :f| l<iisi,1r ^mm^s RXM^p^m"^ vi^29a;&^P>29 
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mmvtc idQ^de) <Dm<Dm^mbi.x(o (dQ/ae) ma 

tfl^Lfc i 5 521. (dQ/de) max}*. (dP/^d9) ma 

Hi 6 'mP^mM"^— K{-J^:Cfc (dQ/d0) maxC»^VN^ 
tt^^-fo I2l6^^:gv^-C^ (dQ/d0) max. (dQ/de) 
NO. 2max, (dQ/de) NO. Smaxtt. ^tl^tl (d 

Q/de) © 1 iHi @ . 2 [el @ . 3 m g <^a:*:^it^l:^ urvN 5o m 

6(D (dQ/dO) maxO^V^:^)•^t^*. HISc^ (dP/de) m 

(7) ^p^m^tmmz d q 

fip^iiB^* L d Q f*BtfKE<7? (dQ/d0) (Dm^inw^ 
miHxmmi^mit^^th^i^x(Dm(Dn^m^p%M^\^!^ti p m i n ^ 

Pmax — Pmin 

11 8 t*. P m a K fP m i n t ^TF^-tm 2 tmU^i^^Xh^ o ^ 
<Z>^-a-. Pmax-Pmin g :^{ia{C7^i 5^9 tc^MJjsfigl^ 

4 — K^^ 5/ ^ i«Jtfil Pmax ;5S^ C5 ^ y ^ ^ 0 pma 
X J; 5 {Ji^^J^ttt^Si^lr^Jt^i- So P m a x - P 
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<^llx Pmax — Pmaxbase 

ia9li. Pmaxi:Pmaxbase^ ^^t". m 2 t mU^i^M 
T?fe5ol^9lJl:^"t"<fc5t-> Pmaxbase(:i, Pmax}&5^C 
yyii^^ d pma x{ci*5{t5. m-B7!)^^^^^f)^oit h U'^l.fc 

y >i!^m.:f3) -CfoSo Pmaxbasel*thi[J;i 
iD:^8?>5ri:^>-e#5}d5, 13 9 :^ -f- 0; 5 tJi ^ ^J' y y j/JBE;fj 

?BAT D Cfci^fUTOpmaxi: JE^^f @ tJ' 7 ^ e P m 

ax' {C*5tt5lSif^ffi-fe Vi^-^^m UyfcJE;^ ^Pmaxbasei: 

Pma X — Pma x b a s ef*^ Jij^OPma x — Pmi ni:|^ 

;^J^'^b^c*3V^-cJl^^=^^cS/^lE;^ P m i n ;^s^4^>'^v^ J; 5 ^fe^-a- 
. ^i^^ffttif (^«!ittRf » P m ax;O5>^C5i5'7^i5'^0pmax 

(10) PVmain — PVmainbase 
laiOJ*. ^j^/"?7P<—^PVma i n-PVma i nba s e 

y:yi!^ni^^i-f^i^mm\^mt! P ^^^j^^H^llv t OUP V 
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0 10 li^-ri 5 t-. P V^t*. n y hltttti J: «9 lilt $n 

El 1 0 Km-tX ^ KPYma i n ^ JN- It #t ^N- J- ^ ^'C *5 

^Cfcit (M;^) (DPV{itT'fe5o *:^c. PVmainbase 

mainbasei ^^E^^^^V (D^T-$>5 o 

PVmainOgCJ^. PV^it(02 m fit jE (s: 5 ^ UT^ 
M i^^H^ir ?> b 7!)^X* ^ . ^ <D h ^ <D ^ y > -S^ h 9 )) ^ 
J£;OPmainbase;05^^«9> ^(DPmainbase^i 
^H^^V ^^ffiV^TPVma i nb a s e;0S^ffi$tT/5o 

PVma i n-PVma i nb a s ett. y^^Tny h>!tM:d5fx;}:> 

(ll)APVmax — APVafter 
iai4{*APVmax-APVa f t e r^^P^fSl^l Oi:l^ 

j5SfT*3ttfc#^^^ UXV^ 5o :i(Dtc}!f>. 0 1 4 "C t^i , PVfit:dS^ 

3 @m (014, P. M, A<D^M.) t'feoTV^ 
So *fc. P VO^:k:{t P Vm a X C5 7 Vi^^ ^ . ^^5^ 

So 

tfr3(& Ufc J; 5 J-. APVmaxfi. P V *::^{i£ P V m a x ^ , 
PVma x3iS^DSi5^ 7>'i5^^i^l*5tt<5^— ^ 1^ V^/NpOPYfitP 
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Vma X b a s e i:0^iU-C:^J6^tu5o 

*fc. A P V a f t e r T 7 - Pg 1^ J; 5 ^ JiSj- ;0S ^ IB 

ti t^(D (Omm^M^m ^<©ISPVa f t e r b K^(0^ 7 
^ )) i/tJ^^OPV^itTffeSPVa f t e r b a s 

APVmax = PVmax— PVmaxba s e 
APVafter=PVafter— PVafterbase 

i^j^^-«7;^~:J'APVmax-APVafter«. T7^— "t 

(12) mm-nu±mM.\^^n ^^m.mu^mts'p TCI t 

rt:^/hBE:^Pmi ni:<^|lPmt d c— Pmi n 

0 1 If*. mm^Mm^-''^KmW\^fi:t^ e>EGR:«f^»trPS 

t d c i: ±a^;^^<^:S/jNj£;tf Pmi n t<O^F m t dc-Pmi n 

^m^^-^y :^ t vxm^^x^ :i(Dm.ji^ umm^i^^-^ ^ ^ 5 e g 
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m^*. ^m^P^mMmm^'P m a x^Pma x ^}:^ ^ ^ 9 ^ ^ 

h^o :L(Dfci^. vx h mnmm ^ ^ ^-mti: }f ^^mi^ ^ fix 

V^S J: 5 fj:Wf^\^m^ili^^^^<^^^^-t^tc}^\^^ P m t d c ^ 
\^XWf<D^n^i^^^tYn^^M^^^o 

Pmtdc=Pbdc- is) «=Pm- (t) « 

o 

^3^"t"5 J; 5 P m a x P m t d c - P m i n O 2 o<^Jl^ 

fs:^. ±^vfiLmm^'^9 ^-^u^i^h. £kriz.7ri'rmmy<y ^ 

(a) Pmax — Pmtdc 

Pmax> Pmtdc iMll^M) tb-=en_h3ife U^t ^ P 
max-Pmtdc(*. ^^JN-lt^'^^d^tri^HS ^ ^ ® ^ 5|S|- 1 

( b ) P Vm a i n 

PVma i n^^:oV^T^i. ^1 Ot?PVma i n-PVma i n 
base ^mm^-^y ?^ t U-C^.fflt-^^'^^-OV^Tl5i0J Ufc/!>s 
. PVma i n\-t. ±m^mm (O m^i)^^ if^ir ^ W-til (D^Jh (D^M 
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UT V^ 5 fc ae>. PVma i n t^mm'^Mi^Jt^^X ^^^^tc^ 

(c) Pma in — Pma inba s e 

Pmain. Pmainbaset^i, ^fl^ f\,^mPf^M (Om^Pc 
if^mikir^ k ^ <DmmMP^B.:^RX:^> n<DPma i nJdS^CSiJ'^ 
y ^ ^K^i-f ^ y y ^}^t!X'h ^ (mi 5 0m) o Pma i 

n — Pma i nba s et>PVma i n — PVma i nba s e t 

(d) EdQmain 

2 d Qm a i nit. {*ttl5t U fcl^ ^ l^^fe^ ( d Q / d 0 ) Ott 
%\.ftLm. (.m^m.) X^^. £dQma in ^ "It ft 05 ^ 5N- *S 

Oi!tl**{-*B^"t"5o ^<n>fz.}h. EdQmain ^^^^"^7 :^ — 9 

•b^X^^^ 

(e) ZdQ-ZdQafter 

L d Q tff^ Ufci^l^i^^S*. £ d Q a f t e r ffi^ff 

(d Q/d 0 ) <^)3^#^ii (^^a-flS) t?fe5o ZdQafterfiiT 

4<?5-g-tfi2:*B^f'5(^)-e. £dQ-SdQa f t e T ^7 9 — 

^ — (tttO^JjsfPgltifzilB^t-S o ^(Dfz.^. ZdQ-£dQaf 
t e r ^m^^^=7 ^-'9 k UT^ffi-fS ;i ^ i^lJ: !3 T 7 9 -^^(O 
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0 12 (Dm^itE cu 2 0 is: J; 9 mn^^^o ^r\^m i 2 o# 

;^7^'y7^1201 : 

XX -^1201 (iSlJ^^<'^^^T^#*^^5i U-CVN^ /5^^>?>^O^J 
y?.7^i/7'1203 : 

y^T^yT'l 2 0 3-e«> it^l^jE•feVi^2 9 a*^^2 9 dOii^aE^ 

tSt^JEO^-fb, ^^tb^tb^UTV^So ^i^c. PRl. P C 1 T':^ 
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tM<DmP^B. PR2, P C 2 X*^ir(D\i. ^ =7 P "kCRK 

;:: ^ T*. p*3JEP C l t P C 2 i: :*s4^iJtL^i\ 1f F^ffi-fe ^^^(O 

:*-7-feyhAPR(:i. APR = PCl-PRl^b-C, ^^t-J^-fV 
OTtl/K.t*. K=PC2/ (PR2 + APR) i:UT:^*«5, til^ 
JE-feVifo{±J;tjyOspR-trfe^^#<^*<oMi^JCfiPC}^. 
PC = K- (PR + APR) ^UT^i?)5ri:;dS-C?#^o 
r^lT', PClf*. ®Mfir@T5B^Jj:33ft SI^I^JET'fc 0 ^ Bt®^ 
fCffi (ai*&JE) Pm{^:^LV^„ m.^X. :^ :7 -fe h A P R « , AP 
R = Pm-PRl^i>feSo 

:£fc:{'9i^i?':ftCR *5 {t 5 <^ ISI JE P C2«. PCl=Pm 
^ffiVN-C, PC2=Pm - (Ecr) « tUT^ffl^tbSo ^l-"^ 
. e c t ^ nC'R\^^^1f ^B.m\t. K «^l•a'M'^Jt^Jt-e 
K=Pm- (Ecr) «/(PR2+APR) iiUT^febttS 

o 

E c u 2 0 t*^j^^a^f^^ll=ff f S Wf-. ^^=fT 

m^^P ra h K^^\^^X ±m<D y y hAPR^^-f VKi:^^ 
Jt). iJ^T<^^f^-CJi#^I^JBE-fe i/f-tH;^J P R X<^1^l^ffiPC ( 

pc = K- (PR + APR) ) K^w-x^xm-m-r^o 

;:^X5/7'1 205: 

2 0 SX\-i. ilMlil^^Ne i:ri5^-fe/HB£^Ac c p 
h i)^. ^^^fi^ y l^^ -^±1^"^ 2 5 kr -tJ^m^-^l^-^ 2 1 

Nei:Accpi:(i> ^ 5zE -f" 6 M 7 - 
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^ A c c p ^ ^^:S-:5v^T#^±i $ *v5o 
XX S':/! 207: 

m M <D ^i^ V > ^ 7 p« - ;i s $ 5 o 

m<D-^/l^^m'^^mX-h^Wi^\^ni. PVma i n-PVma i n 
base, APVmax, APVmax-APVafter^;dSig. 

max. (dQ/de) m 3i yimt^^mnm.ki(Dmp^mm^mmiE 

xxyy^i 209^x^5' n 21 1 txn. ^.-rmmn^kiM 
0 9T'{i*-r, XX 5/ n 2 0 7 x'^^^nfcMi^^-^^ pi -iJ' (^j 

;t{iAPVmax) (D±^ :^ ;OSfgF^JE-fe ffi;^ t;:S<5 T ^ ttl ^ 
;i(DAPVmax;6S, aWHI^^N e tT ^ ±Jl^mmA c c p 
i35^e>^*SAPVmaxOg ^ flS - ifi: i" § * JN- It ^ 

. ECU20OROMt;iNeiAccpi: ilr^ fc^#:-^ tV 
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*fc. y 7" 1 2 1 1 T'«. mm^^^m^^y --^ t vxmi^ 

t #t <^ "^M *s E $ n S o 

355, PVma i n-PVma i nba s e. APVmax-APV 
after. (dP/'dd)max, (dP/d0)NO. 3ma 

-r^s/hPtM. T7i?~i!ftlt) (^"Iftlt^Si. PAMS^«iEt-S i 5 
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^ (ii;*:^ <^ mSff^H o v^ T ^ -r S o 
m 1 1 X-m.^ l-tti ^ . (0^% (Pmtdc- 

pm i n) h^m\}ch\^%mfii^m-ti^%^ o "^nf >i -^j^^mm^^ 

UTE G R:<f :^S^^^b^iir5 :i ^ <}: ttS E G R :<f 

y.^(0^\\:.\%^^^^X^-b^-b--ii^^ (0\cn\^X . ^ ^N- I* ^ « ^ ^ 

^(c::^ 13 5/ h ^ (Pmtdc-Pmin) 

yy-i^n^n^m^^yp^-^ t vxm\^^xmn^^^m^miEir:^, 

r J: 5 :*:5^5^'^b3S^<D^lv^E GR :if;:^» ^^-f^i IE UT*^ 
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HI 1 6 \-imm'^— ^ ^ ^wm^^ (^um ^ ^-t y ^ - ^ ^ — 

h-Vh^o E CU 2 0 }c J; 9 llff $ tbSo 

^16 (Oi^^X*\^, ^T^j'T'ieOl T'ST^iidlse^N e tr 
^±;ummA c c p tH)^. ^fi^th^ 9 ^^1^7 2 5 ^Ti^-fe 

/HBS-fe i^f- 2 1 i: d> P>^^ji*tb. 1 6 0 3 TM^I^I^JE 

■fe i^f-ffl;^ 151S<5V>-C P m a X ;5S^ai $ o ^UTs 
6 0 5 rOPma xOflt;&5^MliltemNe ^Ti5^-fe/W5BSA 

■eUT^T^i/^l 6 0 5 <Dm^^MM(D y ^ — K^^ y P ^J^*5^ 

^ (Pmtdc-Pmin) ;i5^ffi$tt. J^T^s^T^ieOQ-Tft*. 
(Pmtdc-Pmin) ©flg;5S^MIsI^^N e ^ T^-fe/HSSA 

^\^X7.'T y If \ 6 0 9-C;^c'y h /v-^^SiaSSr^T bfc^. 
:^7^yn 6 1 S^Pma x(D^^t;OS@^^^^lR^U■rv^S 

*^S=*^^^J»f P m a X g;^flt;&^^^^4i^JlilttTV^5#-a• 
6 1 lT*Pmax;iSg^fl^^Cl|X^U-CV^5 \-c fi: , 
6 1 3 iJlai^. 1^rtJ£-fe i/f-m:;^j^^e>Pma x;6S^ 

TiJ^-fe/m^Ac cpa;>6='b^*S g^fl£{<l-ifi:i-S ^T-^JiSfntM 

El 1 6 >3 mx.M^SiilrfT p i (e: J: «9 , mm^^- 9 

o 
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epvmax. A P Vm a xS.t)? A t SrfflV^T E G R i^n 
epvmax, APVmax:Rt>*At^^UTVN5„ 

p v^itt^JE::^ t i^m h<Dmxh^f^^. •^^^©it^^I^S^P v = 

MR T (^M^ (M : ^^^JO^/l^m. R : — ( J / m o 1 
• K) . T : urn. C K) ) i !9 . 1ii l^iSlS JJi^H ^ -f S flt i /ji 5 o 
4fc. ||®|;5^e> P V;dS^:^:ffiP Vmaxi:?fe§^^^Vt/ (0 17 

, dpvmax) \%'mnx^iii-^fitimPr<r>mmfi^^'r\^f^'^^ ( 

m^Kn 9 0 — -fe h <omPfi}^mm\^f^mM.) t-^Jt?-rs i: ;6S 
?S^$ti/TV>5o 0 p V m a X (*1gf^T?©^^j^^TNF^ 

1 7 K^\^X. 0 i n j (lOaJ&^blOd, 

, 0 1 7 A t ^JlSfPtl^ia^^ ( 0 i n j ) 

(0pvmax) ^T'O^Pb^ =7 1/ ^ x^m^fy^^m<m 

ilaimt-^iife;&sj^T-t--5 o ^ <Z>fcJ6. ^j^^T^^ A t (= 0 p v 
m a X - 0 i n j ) f*. mP^f^^ 'X^Mf^^^ tmm^m h (0^fc\Z 

ii^j!^s\^X\^ -5 o 

35 



wo 2004/022959 




'CT/JP2003/011452 



otcm^OF Ym<D'^it (PVbase) ^mir. PVbasef* 

mi&Vtc <i:5{-^ APVmax YtP vm(DM^UP Vm a x ^ . 
epvmaxfCiottSPVbas eO^ilPVmaxba s et(DM 

0pvmax{::*3lt5PVba s e<Ol®PVinaxba sel*. 
^^tfmJ^T^(-j3tt Sl^f^JBE^ 0 p vm a X \Z,^if ^^i^^m t 

base ^mfiBm±^J^K>^VXi^m^\^ti:^ o ^ >|cmffe 
m-mxi-i. 0pvmax^tB#. Jb ^ tJ: >^ U T >t jfe 5JE*i=?f 
(^17{!iepvmax' X^ir) *3 It 5 P V b a s e <D 

m^^m uTAPVma x ^nm-t^t^. m^i^yimm7!i^^\:^?>tfi 

(Om^l^nUXltP V{it:i!PVb a s e-ltt^filll— ^^iSo ^(Dtci^ 

. ^^mmmmxitm^Ki-i epvmax' fc^sttspvAs^epv 

maxfcjoftSPVb a s e m t VX ^M-T ^ ^ t ^ . mM>l^ 
APVma x^D#:^^mU-CV^5o 

JSfefC, ^J'At, PVmax, epvmaxJ^t/AP 

Vma X ©^"t-51^*^^loV^TSiWi-5o 

1^x6 Ufc J; 5 (c, ^HSf«^ltPSi&*^ he p vma x*T*©ffl^-efe 

) <^j^#^:^ t < ^tt. E GR^;dS:^^ < ^'iSfii-pti'T A t liii:;*: 
■f-5o r©;rc*. j^J^^T^MA t t*i§iF^E GR^^^^^j;4B§8^ 

*fc. P Vm a X 0 p v m a x (i^^i^ <Z) ^ T 
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:^MMJ^MX*n, ±IBtz:^SU. At. 0 p v m a x . APVm 

ax^fflv^T, EGR:if;^*. j^^N-HftM^^. mnmmm^Mmm 
EGR^ (EGR#MS) ^nv. :itih(om.^^ti^ti(omm^ 

. rmm^M^W-^ -y tv^^) T'Ecu2 0(©rom 

# b^^fcB#©j^;^/^• 7 tJ^At. 0pvmax^tt)^APVmax 
R O M l&lfi U T S o 

^l^<Z)Mte-^fi> E CU 2 0 {**-f ^MlHlife^^iT^J'-fe/^WSi: 

E GR#|i^t:^J6, ^JiSI-flgM^Si. EGR#PBfg<Sr 

^ UT. r O^^^T'fSl^jBE-fe Vi?- 29ad^e>29d JE ;fj tJl S 
V^T. #^1fOAt, epvmax. A P V m a x O^j^y-? 7 7« — 
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©SliitAt. 0 p V m a X . A P V m a x ^ ^ Jf?) . ^I^^^^j^^"? 

o 

:ir#:6<J^C}:i, ECU2 0J*EGR#3 b (Om&^mWi mW.<D 
d p vmaxaiAPVma xi:35S^tb-=etT/©i^fltl- — 

So 

S. t)? 5|S|. Pft M ;$S $ 5 „ 

El 1 8 , EI 1 9 < mn^^ (m^y<=7 

8. m 1 9 (Omi^i-i^fi^^. E CU 2 0 (;i J: !9 — J^^ra#t<l^=ff 

01 8t*. JS^^iltlt t E G R ^: OS:*:aiJ||ig|f^^^ UTV^ So EI 
1 8 <DSfe#TMiE CU 2 0 tt^^i^lt:!:, JjSj- it I* ^ «8 . :R.t>'E G 
R#35li^^. ^tt-ettaMHI^mN e ^ T -fe/V-MS A c c p 

Ell 8l;:*3V>-r> :^'r 3 0 l"T?t*r:J^-fe/vr?ISAc c p tWi 
mmmWa'N e ^ 7!)^m^T^t.h,, l^'r 3 0 3TMi^J?>ECU2 0 
(DROMiZ^fh^flA c c p iNe a:^.^V^fc2 I^tcW^-U-^ v <0 

?i^-^*&3N^$nfctfrKE(oS^i!tt^^#-^ 7'*^e>. ;^7"5'7'3 0 IT 

^Ti^ihhftK c c p i:Ne i01^^^ffiV^T, ^ ^ M 3|S|- t!t I* * F I „ 
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s^P^^JN-ti**. mmmp^mmmm. mmEGR^mm^. 

7^ 5/ 7° 3 0 5 x\t. m^.(omnmMmF i . ^Jisi-ptit^w 0 i . e 

GR#|BSEGV36S^ FI=FIo+ax 0I = 0Io+i3. EGV 
= E G Vo+ V UT^^^tt. 7" 3 0 7 -Cf*. X 7^ 5^ 3 

0 5 x'^'^^infcmxmnmMRxj^E GRi^mmmmi()^nt>ti^ o 
^:lx^ a. /3 . y 1 9 (omi^i^x ^ m,m^<7 :^ — Km-^ 

■fe/Hfl^A c c p ^Mm^icN e ;&s^;?*^3li*ttSo -^U-C, 

y:f 4 0 3 Xft. ^i6ECU20 © R O M tJl^&J^ $ tbfc , A c c 
ptNe i:^ffiV^/c2^7C•^^y7^:^^^0 P vma x. APVma x 
. A t <^ g ^-fit 0 p V m a X 0. APVma Xo. AtoJ^S^^W^ 
i^5o S^'lfiepvmaxo. APVmaxo^ Ato**. ^tl^tl 

(DT^-^/i-mm. mmmi^^\f^xmmti:mmT(f^mh^f^t^<De p 

V m a X > APVmax. At<Dm.Xh^^ 
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^VX. :^'r y y 4 0 5 Xit^ '^^^JBE-fe^^1^2 9a~2 9d(D|±i 
:hKM<S^^X^%^(0 e p V m. a ic ^ APVmax^ A t <D^^^< 

^VX. ;^-r5/7'4 0 7 ii^h 4 1 1 X\t:^'r y 4 0 5T^WU 
■t-^^t?t>. 5/ 7° 4 0 7 TM**-f V ll^<^ A P Vm a X (^iit>&5 

@^fii[A p Vm a xot-^ifi:*t-5 J: 5 \^mPc'^^'SL(n>^iE.m.aif^y 

^ - Y /^y ^ W^^f\^. T.f- y:r 4 0 9T?}*|||^<D0 p vma xO 
lit;6S g^^jt 0 p V m a xo J: 5 ^^:Mi^s^|gM^S8 (OMIE* 

&1^-7 K^^ ^ $ tu. UT. ;^ 7^ y r 4 1 1 -Cfi^l^O 
A t (om.t^ ^m^m.A t o^- — ifi^-t-S i 5 t-E G R#Ml£<DMiE» V 
7 ^ — K 5/ iJ^ f ij ^ $ tb 5 o 7" r 4 0 7 >5)^ b 4 1 1 *3 tt S 

15 ■^m\C h ^X^^m-cm^-t^ |||^<^0pvmax(7)ffi^e 
^^it e p V m a X 0 ^ <^M^^ 6 t t-S i . ^ilE* ^ WT<^^ ^ 

;&3a^ l :®Ki x 5 m^^j:®, :^ 2 :® Kg x S 6 

K3X ( 6 - 6 i.i)(im^«T'fe «P . ( 6 - 5 6 Ottrlel 

^SUXV^5 ( 6 fittfia© 5 ©fit) « 

±E<^J:pf-. iai8i:lg|19i: <^^f^^^ ?) jgf ^ i: J; «9 . 
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m^.(DmptmM&. mnmmmmRxfE GR^mm (egr^) 
?^^*5, mi 8. Ell 9 (Di^i^x^i-immm^-ML. ^mm^t.-rmm 
t :i^x. mis. mi 9 <oxo i^mn'^^f^^^ e i ^ e p v m 

^?>Jx.{i\ m^(D e p vma xOffij^Sg^^© p vma Xo«i;^951 
J: 5 ^'^^-a-f-t*. 0 p V m a X ^ isb ^ tc ib i^^n^M^M 6 

^^:h:m^^mnm^^ fix ^ J; 5 Jfe^^-a-Jct*. iiiSfc^iisfBftlt^^ 

n^Mmm^m-^'r^ t*^xioT0pvma x^iSjK^CSJ:?^- 

r J; 5 Jfe^-S-JJ:. 0 P V m a X $^.ffiV^T^J|S^•l!tl^B#^^$lJ^^ b 

41 



wo 2004/022959 



'CT/JP2003/011452 



;&5-t-^J;i±#UTV>J&VN'(fi:mT*^}|S|.itlt;65tf ^tb. mM^titcmm^ 
t A t E G R 7.-mit±mK^t^^ ti ^ tc 

;i -e. is. :^y' iy y 3 0 5 -vM-m^titim 

m-m^^M e I izm.xmn:ff- vme ima x^^tt. MJisj-Jiti* 

0 I m a X gAJifJiii:^! U V^ J: 5 U T V^ 5 o 

1 = 6 lo+iSibT^m^tL^ii, ECU2O(^#m^nfc0 I 
tm-^if—Vme Ima X t^ittS^U. e l e Ima X £iLJi{2:il 

:ftlS^$ttTVN5#^ (ei^eimax) M-m^ntie I 

(Dj^^V) ize Ima K ^m^^X :^y' y ^ 3 0 7 ^ i|sf Pt It SI ^ H 
— K-lit e I m a X J: (ei^eimax) t^fe5##Jc<^> 

r tbic: J; I? , p< -iJ' 0 P V m a X ^ ^ fc^^itlt 
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^ ^ SiJ O H J£ M o V N -C I5i 0J -r 5 o 
m(0-mi\:,\z.nir^^l^ti^U^x-X^ < , E G r^^sa> u^>fb b;^;^ 

^cx, :^mMmmxi-i. mmt^i&m.mm'^- h'xmmi^thx\,^ 

^k^K. EGR^ (EGR#giS) ^^^^^ 7 ^ - ^ \^^-^\^^X 

2 0 tt, :^mMl^Mo:>^m^< y ^ - ^ (j:^<5 < E G R^^j^^ 
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j^^mm-t^y n-^-r- hX-h^o ^mi^it. ECU20{CJ;«9 

>^7^ y':?- 5 0 1 x^^^um.m'^- Yxmmi>^m.u-^f\^x\^^m 
-a- left. y-f ^ 0 sKmy^-. m.^(or ^ 7\^m & A c c p 

tmmmuwu's^ e t ^ ^ th^ m-r ^ ± - -^^ ^ m^j^ x ^ 

yzf 5 0 5-e{*^*ECU2 0<^ROMfcAc c p i:Ne k (D 

2 ^TtiWcm-^ y ^ (omx^m vtimm^T misi A t (onmm.-^ y ^ 

o 

tji^m-:s\^^xm.^(om^.<Dmm^TmmA t^o^^m^tt^o -eux 

. y y 5 0 9 T*«. ^^<^^M^T^^ A t g^^lt^tt A t 0 

tji— i!c-rs i 0 i^EGR^mmib^y ^ - ]^''<y ^ mm^ti^o ^ <o 

y ^ - Y ^ %\m\^. 0 1 9 (^m-a- i: IH^x -^ll ;t S A t „ 
irlll^^A t i(35M^(-S':5< P I "DUmh ^HSo 
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t :l^x. ±m<DX b (-{Sta^igfe^- Ktc^^r^i^ a t \cm^ < 

ii^M;^^- YX(o\%ii--h^wmm'^- YX(D ^m\%-^x^m^m 
«§oT. ^fr^asf j±A t nm^m^^^mPc^^^n (i^ i ? . 

0inj) }^#>5rfc^>fb (ji:^) ■^tt}c:^£:C-CPVmax;i^^ 
DS^^ (iai7. epvmax) ^'^^\z.^\^ (it:^) f -5 

tl§o-C. iSM^igfe^- «9 A t A t 0 ^ 

©A t t ©UtitJ 9 ^;t^{C^J Pjtl-^Tfe* "O-X^ <f$^^^. EG 
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Yii^mi^m^^ ^ ^-^-Hi^ ^ ^ > JilB<D ^ 5 {::^tf S8F^ 4" E G 
^'xa^'fboaittfc j; , |g;?am:kls^- K.^fr^T^ ( ^ M Bt 

ma^n m^\^mM\^tcm) k^e g R^f^iSMmi^^— kx*© @ ^ 
mKmrnx^x^h-fs nmm^^^'M-f' ^ ^^^^^^^^-f ^^^^^^^ 

#ff^T=^o A t nmmt(Dmmi>±^ < ^^So e 

GR#5aS?rA t a:A t S^ifi^ (Dffi^ fcS^ V> T 7 — K^^s/ iJ' 
U-CV^^ fcfe. rti^fci EGR#li^t>;^#< ^itir?> ^ o 

2 1 f*. 2p:||Jfi?^^{5i*3tt5jimi^j^^- K*^ b^Sifii^j^^- 
:/epvmaxttPVmax ;0S ^ C 5 <^ l^^k ^ tl.^ U T 
*3 19 . ^|^<OA t (^At) r 2 :2|c(7):i7~:/(^>{Egi|{c^ U < 
(gl 2 1 „ 

HI 2 1 ^3 v> -c . K*^ mxL<^^fT^rBl;dS5|]{t6 

$ tb§ a: . M5i£f«tlif^S8 0 i n j fi: 51 ^ 6<J it $tt. ^ff^^^ 
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i^'fb UT'ceVN^ ^(Dtc^. E GR :Jtf :^m.^ it ill: -^^^J: ^ m-^-^^ts:-h<D t 
epvmax <Dm<ti>m 2 1 tc^j^T';^^i- J; 5 feii^^d^^^ t> 
©tJfeoTU*5o r©;^*, e p V m a X ©fitCii^JN-ttt^W*^ 

. :L<Dtcib. e p Y m a IS. ti^ nUi^i^m^T^^X-i^ (irfj:t>-^. 
< >5cSfcJe>. 0 p V m a X ttia 2 1 JJi ^ ;^ f J: 9 tc^'ftU. m 

, E G R if p{ (At. epvmax. AP 
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Vmax^) iz.m-^^^Xy ^ - h^y^^y^ Um^^X^^ . ^I^O^ 

mx.i-£mnmMmm^mi^ t^xmrn-r^ t . mi s :^y' s 

■X 6 o 

:2^^JS?f^lST'«lll 2 2 {c^i- J: 9 ^ W f^l IB ^ IrI 
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t (D ^ Ij: 7 >f — K s/ ^ iE » jS fc ^ ^ C T V ^ S , 
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^^MJt SriE?lie:$iJ^-r ^ - ^^X'^ ^ t fill bJ'^ 

J: 5 JJi E G R SiJIS# ^ 7 ^ ~ K^^ y ^ U 
^^it-fe ^-i^^ffl VNfcE G R^J^^fi^^*':^ <^-fe ^'f-lfe 

^::t*. 7^ll^fe?^M•rM^^^i^^•?7P«-^^^^ffiv^ytEGR7^- K 

TV^5„ 
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-^Kitnmm^ t o^Bf^sg t fcttM^i^^-^. wm^mit^ ^ v 
->mx*h^tcm^i^i-inmm.A t o^m^» g t fdi-fm:k^^^ 

a 

^it A t o^Ff^itt g t tdifrnm^^. ±^<D^i^^m ^ ie-To 

■ m^(D^mmmmxi-t. pvM^^uib. mm^^^ tvx 

PVma x{^:S^v^T*^^>fcA t ^ m^'' X B G R if :^ VX 

pvmax. m^^i-^Atsf^^iz^mikmnmmtis^mmmiKD 
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i: t 5 o 

^^"T S^^i^^-^^ p< tVXPy (0^t*S;ir/h'iiSP V " m i n <Sr 

t 5 I^X'COmm A t d t . P V " ©le^OSft/hfit ? V " mi t <:> 

Xt^hMiz^Py max<lrt5*-t?©^F^At ci: ^^ffl UTV^ 

So 

PV (D^Kriii*PSr5a*&-r 5o ^<DttL^. PV« O^L^s^^J^^^ 
bJt*plCi^C5^. t-':c^*>P V« ^dSilr/h-liSP V" m i n ^ Jfc 5 
li^!^<^MM.'iCT'fe5o *fc. }*P V- <^^itt*Ji^JP<lr 

i^ltSds, i^^;6S^T UTl^ds^^U^j; < jfcS ^ P V « (omn.^^ 

:bt>PV" ;i5S;*v:#:PV« inaxi:^rf:S;^fi:^!^C»^T^t?feSo 
4-. 0 i n j , P V« ;&S;^/h'(ilP V " m i n 

s t a r t^-f-^i:. At d = 0 s t a r t 

*fc, PV« ;iS5fc;^#[PV" maxtJ^^5:J'^i^^:^^0end 
Atc = 0 end-0 s t a r tft. 
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c (^v^TtbJi»^ — >^^S:ffiv^Tmr3zE<^ A t ^fflVNfc^^-a- i: 1^ # :^ "e 
^^«AtCo) ^Ur, ^Ti^-fe/HBSAccp. aiiHIifemN 
iJ'^^tr^ttJb. |l51i!teJJ:*5lt S Atd (*;/t«Atc) ^^Wi-^ 

o 

•?:UT. Atd (l^fctiAtc) i:m^E<^3g^^S (A c c p . 
Ne) {3:^olt5^<©aM1iSAtdo (*fc«AtCo) i:<^'li^{-^ 

o-C. PV-^ » l±i };i 1^ L -C . iFi?>#iJ^ 7 ^^iJ' V " t^)-!!!^ 
^ffl UTic^it-r-y/KDJ^-^E CU2 0<OROMfci|3ltUT*5< ^ 

r i 9 . At v^fc :7 ^ — K^^ 5^ ^ W0<om^ h W\mz. 
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i^m(oM\mi^^\^^xmmi^m.m'r^o 

v^ < o ji/Me: ft 6 ^ t -e # 5 o 

ig 2 3 ^:l*3V^T. m'^l-ti!^ 9 ^ ^ (CA) ^^U. ^IftJhOT 
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-r So 

( 1 ) ^m^'^'i ^ y V^ki 

^ i^^Mmi-h X ^ ^ ^ :y 2 0 m (20" CA) |^_h-^V^^ 

<^ ^ ^ jjsf 5 m ^ g& jt i- § „ 

(2) 3fi^^^•-r y hPtl^ 

(3) T^^-mM 

o 
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urns ^t). ^ti^if^mM^^xmm^Bi0\:iir^:Ltt. T^-f 

i-^i:;05-et5fci6. V «t #t M i V) ^^^fi^mW^^T^ 
(4) jKx hnttt 

^Ir W-r S =^ M TM:i ^ - If © tt* ^ it ;^ ^ T t1 *&EEJi# tJli 5 *n 
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ig^itltft^l. 5~2. 5min^@S(C. Nf^ ± 2 " CA 

ejiF^ m ^ ^9 -f 5 igi. M 5 0 

o 

4fc, -e^tl ^{^t&5^<^#ia 2001-123871 ^<tkmi<omW(D 
;^llffi?l^«iTM*. I^F^JE-fe ^f- 2 9 a ~ 2 9 d . rifp^ff 

■fe:/i^29J tmrn^-r^) ^m^^^xmmi^tcmm^p^^tii' t^(D 
t^(oi^m^mny t^m^^xnmir?>y<9 ^^-'^^ p ^ pvi: 
^m^^x^^^n(D-mptmM<DmmMi. mm^M. pftMH^^if^^ 

02 4 (A) 7i^mMmm^^^iir?>mm^M<ommmm^m.m 
■r^mxh^o m2 4 (a) n^n<D}3Lmnn^^M:A^it>mmnnm 
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d KMir ^^ih^yf^vx^^^ i-i^ y > M e = 0 nmB±^^^ 

m.m^^t'^^^t>fhx^y> . m2A (a) ©^^^^<diiiq i . q2 

^24 (A) ^^--^^P P>*lj5 J: 5 ^^^^Ql, Q2. Q 

T' # V^ o 

— j^. l^^^^<Sr#W-rtt{;f — J^;ia 2 4 (A) i^^-T ^ ^ K^B 
dQ/d0 = (ic - P- (dV/de) + V (dP/dS) ) 

( ic - 1 ) 
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m24 (A) (0^--:fRit. y:y^^i^il^\^^mmVtcFY 

^ W'^m.^^^o pv (D^^m^-if^^^^^-^^ ^^^^^^^^ 

:b<DX*. ;&-:7'R (ci^-f-^ 9 ic. p V " 0 J'j; 

-eifiM-r^^. mti^ tmm^^mY h\i^. pv- =c c-^^t) 

<?5i3'^SrW-r5o ■f^^t>-^..^^35^;^C-f . -^I^P^ ^^:EE^^- 
pv^ -fsii^ic— ^i!>fe5„ z.<Dfz.^^ m^^nxmmti^^\:^x\^ 
fsi\^m^\^\-^^ ^Y- m(o^ =7^^'!7'k\^x^-'^n^m.^ (pv^ 

fcfe. -^^^{fid (P V^ ) /d 0 <^ffiii:^;^:^5^l:'TV^JfeV^:^ 

(m) ;i>sj!jo;t ^tbSfcJ?). M <^ :*f <0 ^ >fb ^ 
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^mt^iE(Dm^^i:ox\f^^mm^mmmm t¥iM-t ^ . 024 (a 

):^;— ^Rt;:istart X^^t (Diti^m^t^^M . e n dXm-t(^ 

i-tmrnmr^mxh ^ . start^end h<Dm*^mmmm^m 

-To 

V^fcic^X — ■T'/t' UT. ECU20(OR OMK^Mi VXh^o 

ECU2 0tt^ l^-^ 2 9 x^mvtc^^n(DmB^\Hs. 
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o 

^>n5^^/t'^-«:. d ( P V) / d 0 ^^.$^^-5o 

V^*. :^#:<^Jl^M:^a^P V = (m/W) R T UT 
d (PV) = (m/W) RdT - (1) 

^#5o nr-e. m{*^^^(^(^^#:(D®» (k g) , W(^^# 
T tttaS (K) , R(:i — ^:;if ;^^ic ( J / m o 1 • K) 
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/W=Sf-d (PV) p i s t tmmKX ^ m^ir:5i\:,m^^^J\^^ — 
d (PV) c h e mt(D^b VX^^tl^o i-Jfcfc>t>. 

d (PV) = d (PV) pist+d (PV) chem ••• (2 

) 

_hiB (2) ^^j. mmi^x y) ni^ic^x.hti^^^^^i^^'- d (p 

V) chem«. ±IB (1) <^^#: © J|^B:*r@^ ^ ffi T . iJAT<0 
J; 5 * $ 5 „ 

d (PV) chem= (m/W) RdTchem — (3) 

(3) (2) ^l;if^AbTdTchem^^Je)St, 

d T c h e m= (W/m - R) (d (PV)-d (PV) pis 
t ) - (4) 

t^^o m^K^^^^-mdQ (J) nm.m±^dT c h em ( 
K) t^i^mMm (kg) t^^itm (J/mo 1 - K) Cvt(^ 
mtVX-mibibfi^ft}^. (4) ^:f5^^>. 

dQ = in* Cv • dTchem 

= Cv-W-R (d (PV) - d (PV) pi St) ••• (5 

) 

itit«o^^igiS A Q ^2 4 (A) •vmM^<Dmmmr^i!)^m 
o-cv^5cDT'fe5:*^^. (5) ^^^mn^M(Dmmmt^ (s t a 

r t ) ib^^i^mnr (end) ^xm^ir^C kKX^^^^hti^ 

o 



CVxW 



R 

...(6) 



(((PV)e™, -(PV)start)-((PV)p,st^ " (PVUt.tart)) 
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rr-X?, (PV) end. (PV) start I*, ^in^tl^ ^ 
^fc(PV)pist. end. (PV)pist, start 

rm (EI24 (A) . 1324 (B) . end) tmmmt-bm m2 

4 (A) . 1324 (B) , start) iZ^^-T ^ ^ 9 > 1^ 
5 ^ S o 

HI 2 4 (B) 1112 4 (A) (0^-^(0^ Vm(0^i\:it . (PV 

) p i s t m.<D^it^ ^-rmxh 9. 1324 cb) (d^ -zfF itm 
2 4 (A) <D:b'-^F tm^m^mMp^mti^^itt:. :»-zfQi,tWtm 

^fcig2 4 (B) (D^ — y'Si't. — -^^P <^iE::^^^b^<^) P V^it 
iU-^T\t (PV) p i s tflSSr. ^ t^^'ti/^ b T V^ 5 , (P 

V) p i s tmn. mmff^^-^t^i-£^i^~'^<^^-^ ^^'^^o 

^"C. _h|B (6) m^\t?t4 ^mMQKO^MiM^Qi-^ 

.1324 (B)©Aji^{J:33Jt-5PViS((PV) start) t ( 
PV) pist#[((PV) pist, start) tBAK^i-f 
SPV<il((PV) end) t (PV) pist{|S((PV) pi 
St, end)i:^fflVNT|SS#.f2:^J?>5:i^^5x*#5o 

i^mmm^'^mK jt^ \:^x (Dmmm fi:^mm*^Mm^ if ^z x 

?)^i?)T$>^). E C U 3 0 (D R OMlC*&tt $ iT/TVN S o ^ O fc a6 . 

63 



wo 2004/022959 




'CT/JP2003/011452 



132 5{i. ±mvfcmmmm tmmimt(Dm^.(Dnm%^^^^ 

y n-^-i"- hX'h^o :*:^f^{*^ E C V 2 0 ^ V) ^ "7 

T> 5/ 4 0 3 ^ y ^ n e vc^^\^x^^(o'^m^ti 

j; 9 ^fe btb. e ^ffiVNfc 1 ^SfeTC^^itT^-://!^^ UTE CU 2 0 
<Z)ROM{^:^&j^$tuTv^5o 7" 4 0 3 -t? , :^-7^y>^40l 

^VN-ey^7^S':/4 0 5t?f*s :^xy7'4 0 l X^^j^A^tdB-t) 
h^Tyzf AO 3-e^tHUyt^|gVi:^fflV^TPV^ ^JS^^W^ttS 
o y {^3 Vxi - T^tii:) ^^^^bhix^. ECU20 

<^ R O M $ tt-C V^ 5 o 

PV^^m^ffid (PVM / d0f±. ( 

pv- ) mm-^m^mn^K^^\^f^ (pv- ) ^-li^co^i^ 

i: U T 3? ffi $ 5 „ 

^tc, ;=^7"5/7'409/5^e?417 P ^^^^ <^ ^ W ^^i"o 

y^7"5'7'4 0 9 X\ty y ^ 'X. S (Omt^ 1 y ^$tLTV^§/&*^ 

VftLt^^t^^fyi-ty y ^x-h t) . X S = 1 J^i^^tB^T ^^U-CV^:5 

o 

5/7^4 1 1 (^lii^i^. >^xiy:7'4 0 7 T*#mU:fePV* ^^fl£*5^^ 
mc l^±\^fi:^iiXy^7- 1/-:^ A 1 3 £AT<^^^^^^T^^W UT# 
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tfs:^. i^^mm^(oyi'jE<omt^^o cut. ^i^j^if tjucsm 
Jtir ^ fc ib (on^mx* h \) . ^feiir'^^\^j5:^^iE(Dm 

^'(i^;&5clJ:D:*:#<'fe•5;^5^ :^'r ^ 4 1 1 X*M^i^ d (PV* 
) / d 0 > c 1 jfi^^^-r^ ikii^:^y'-y^ 4: 1 sxyy yxs(D 

1 Km^^t^^fc^. ^M-^^hlt^^'r -yy 4 1 1 b 4 1 7 

:b*>. ;^7^5':^4ii -e^lOfii d (pvM y d e > c i t^^^ir 
^ P^T y^ 4 1 5 . 4 1 7 X\t^ (D t ^ (D ^ y ^ e ^ 
^•^^(^ '■i^ ^7 ^ B s t a r t h UTlBtt-t-^ ^ t ^ ^ :l<D h 
t(^P V#:^^ttiUT. ^«§PBMNp<^)P V#[ (PV) s t a r t 

fcS (PV) p i s t Oj^^Mi(fe^<^flt<lri^J?>^aUT*3VNfc. 0 
24 (B) (Dfj'--:fT<om^ii^hik^. (PV) p i s t, s t a 
r t b UTiBti-r 5o 

r^Tli^^^Wc^^aiJi^^T UT. X S 1 {c-fe y h $ fc # -g- 

:5^x!/:r4l9d^^425 <omYf\t >?.7"5':/41ld^e>417<o 
i:l^1llT'feS:iK ;^7"y7°419T'd (PVM / d B <C1 
bfi:^tz.b^(0^ yl^'!^'h^mmmT'^nB & n ^(Oh^(D ( 
PV), V) p i s t (DU^^tl^th {P V) e n d . (PV 

) p i s t , e n d i: b T IBtt 5 ;^ jjs ^ U T V^ 5 o UT> -h 
|B<J5'li£<Sr|Btib;rt^, ^^y^y^ 4 2 5 TM:i77^XS ©flt^s o tc JJ 
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^b-C, Ji|BO^#J^T^. TLX 5/ 7^ 4 2 7 TM* ttlifeco (6) ^ 

mM(D^ti^mc<>\^x . mmmii^mm ©start, mi^^t^ 
?>c{j:. ±iBfc:<k ^ x^t^i^mmnmm ©start, i^j^^y 

:*:|im?i^MT'}*. mmm^^^M ©start. ^^*IT^^ © e 

mmtK mmm^^i^ tnmvtc e start t {^:^•^v^T#^^^ 
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mo^mmconm^i!}^^ mmmn^w mmm^w^. r^±jumm 
) ^^:s<5v^T^^^)Ecu2 ooROMiJiiatiufc^fiS-T^ — '//i'^^?? 

■tL-C. :^'r y y 5 0 5 X-i-i. m^<Dm 2 5 <7)^f^T*^|ii Ufc^ 
f^^A Q;dS, ^^.T^ixT'S 0 3T*^^Ufc g ^ <fi — ifi: f S J: 5 {-^^ 

# V ^ # }^ 0f ^ * ^ ^ S , 

E cu 2 0 (DKOMizm'mv-nL^mT — zfy^^fj^ib. mmmit^mm h 

-So-T'fe^"^. :^7^5':^5 11TM*> :5^-x5/':^5 09 xmBM^^ 
»i 0 s t a r t p;^fltiJi-|fi:Ufc^:^T'. ^I^.<^^J^^T 0 
e n d @ J: ?9 3lV^^^■f.V^^>?^4^J^ jIvn^-^ 

i^^MB^wxMmifdi-f^T^^xmi^mM(D^TmM^mn 

67 



wo 2004/022959 



:T/JP2003/011452 



o . 
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If ^ o 15 ffl 

> 

69 



wo 2004/022959 CT/JP2003/0114S2 

So 



8. ttriBm*^$nytj^j^/^^p«-^(:i, mmm.n^tt<o2 



70 



wo 2004/022959 



'CT/JP2003/011452 



11. mtimiR^tircmm^-^^ It. WiP^m^^^:^^^^^ 

cjfej&^o fc {g^ ufc^-^ Officio x^mmMiH&ti t<Dmx 
15. mm-^/i^f-mn^Mit. ^mnmkiK^^<>xnt>ti^^< 

71 



wo 2004/022959 ^VCT/JP2003/011452 

t) tmm^p^mmm b<Dmt(DmAFv & t t e r t(Dm (apv 

max-APVa f t e r) ^m\f^Xr y ^ — lit It *| ^ fil ^ It jE -f 



19. tfii3^M(*> idE>^ffm^^{-^3isf'»#f ^^=fv^^^^l§fIJ^<^ 



72 



wo 2004/022959 



'CT/JP2003/011452 



ftt^MB P V <om:^^M±^P Vma x ^ t ^ t. <^^m A tT?fc«? 

vmaxl^iSttSPVbase -fit ^fflV^-C. PVmaxirPVb 
a s e t<^llAPVma x%#ffiU. IfTlBffi jE^^ r±3E . APV 
m a X llrIB 0 p V m a X t <^ M ^ tt ^ ti. ^ Ji) ^ J6 ife i^^JciJfe 

fetLS . a^^K 2 1 ^fcl^m^^ 2 2 tc:|B^<^l^^^llO^JIi^« 

o 

73 



wo 2004/022959 ^^CT/JP2003/011452 

. mm:ff:^<oitmitK kni^hmm^ti^py <om^m-^\f^xtEt. 

« mi t ^^X<DmmA t dXh^ . MIB«E^^ I* . . t&IB A 
t d ;OS^*^*fc g^1itt;i'fe5 J: 5 JcfftlEE G R :<f ;^ S ^« jE-f S 

« m i n ^ i oXTb>ibM:kUP V« max^^'5*T?<^^55At c 

-efc 9 . tGia^iE#g;{:t. tfria a t c ^ js5 ^ s^fltisijfes J: 

9 (ctti|BEGR;*f>^»^PSi-^. f*^^2 0 iz.^m.<D\Hi^mm<0 



2 9. IfilB^^JN-lttt^i*. ^i^J|s[.Pilt{::5fci£^T^i^*o^3^^J^ 

Sfriap v m i n <3[>{^t(Di|tffi^^^JN•'^tl^PB^^^{-ll^^i- 
74 



VfO 2004/022959 



'CT/JP2003/011452 



^pv* <D ^ y e Ki^^ ^mitm d (PV* ) 

h h \^u±<DmP(m^\^n\^xmu d (pvM / d d (Dm^m 

So 



75 




2/26 



wo 2004/022959 




'CT/JP2003/011452 



CO 



X 

CO 
CD 

>► 
CPs 
TD 
Q- 


1 


1 


1 


1 s 


X 

CO 
CNJ 
O 

CD 

"O 

Ql. 
"O 
*» 


1 
1 


Tn c=r 




-Hi? 

Tn car 


X 
OS 

CD 
-o 


us 

44-1 WK 
Tn 


JL 






^ / 

1 / 
/ 

ID / 
fi / 

/ ^ 
/ 1 

/ ^ 

/ 3S 
/ 1^ 










G 


□ m 

V 

9^ 




3S 5 

J- m T 
i w R 



3/26 




4/26 



2004/022959 



CT/JP2003/011452 



X 

cd 

CO 

o 

OJ 
CD 

^ 

"O 


1 


1 


1 


35? 

1 w 
^» 


X 

cd 
CsJ 
O 

CD 
\ 

CsJ 


1 




1 




X 

cd 

CsJ 
CD 
-a 

ex. 

CSJ 




om 


"S? 


3q? 

g; 

am 


^ / 
1 / 

^ / 
in / 

i/ 

/ ^ 
/ I 

/ 

/ 3a? 

/ ® 


G 

3i? 
®! 


□ m 
V -w 


^+[?^ 


» ^ s 

X ^ 

□ ^ s 

i ^ R 



5/26 



wo 2004/022959 




►CT/JP2003/011452 



CO 

en 



X 
CO 

E 
CO 










CD 








1 W 


CD 
■o 


1 


1 


1 




KJf 

TD 










X 
CO 

CM 
• 

O 
CD 

cy 


1 


III DffW 


1 ^ 
IN®! 




X 

CD 
"a 




JL 






/ 

1 / 










/ 

ID / 

ml 
m 

/ ^ 
/ 1 

/ ^ 

/ ^ 


G 

5^ 
44^ 


X ®; 

V m 




p * s 

X gi: 7 

i « R 



6/26 



wo 2004/022959 




CT/JP2003/011452 



Fig.7 



PV 




j£mnm tdc mmnm 



7/26 



wo 2004/022959 




'CT/JP2003/011452 



Fig. 8 




8/26 



wo 2004/022959 



'CT/JP2003/011452 



Fig. 9 




9/26 



wo 2004/022959 




CT/JP2003/011452 



Fig.lO 




ffiitfffi TDc mw<=fn 



10/26 




11/26 



wo 2004/022959 




•CT/JP2003/011452 



Fig.l2 




Ne , Accp WSL 



V 



.1205 



.1207 



.1209 



1/ 



1211 



.1213 



12/26 



wo 2004/022959 



'CT/JP2003/011452 



Fig.13 




BDC TDC 



13/26 



wo 2004/022959 ^^CT/JP2003/0 11452 



Fig.14 




EEmnm TDc mimm 



14/26 



wo 2004/022959 




'CT/JP2003/011452 



Fig.15 




s.mnu TDc mmnu 



15/26 



^^CT/JP2003/011452 



Fig. 16 

V %m J 



Ne , Acxjp 



1601 



Pmax^tB 



1603 



Pmidc- Pmin^di 



/ 



1605 



1607 



1609 



1611 





YES 









•1613 



( end) 



16/26 



wo 2004/022959 ^^CT/JP2003/011452 



Fig.17 




9pvmax' 9inj TDC 8pvmax 



CA ^ 



17/26 



wo 2004/022959 



m 



CT/JP2003/011452 



Fig.18 



Acxjp , Ne 



'301 



AccD . Ne c^fommmmmn- 

Flo. e lo.EGVo^^ 



303 



FI-^FIo+a 

ei^eio + /3 

EGV^EGVo+r 



305 



F I . e I . E G V IZ^ 



307 



C END ) 



18/26 



wo 2004/022959 



CT/JP2003/011452 



Fig.19 



Accp , Ne Mih 



401 



Accp.Ned;«OS*ifii 

0pvmaxo • APVmaxo . AtolS^ 



403 



duvmax , APVmax , At^tB 



405 



APVmax= A PVmaxo t/S^cfcoU 
aSF/B 



407 



6 Dvmax= 6 pvmaXo tiSScfco Id 



r=F/B 



409 



411 



( END ) 



19/26 



wo 2004/022959 




•CT/JP2003/011452 



Fig.20 



r EGR^ ^ 




Accp , Ne 



503 



505 



507 



EGR ^Ult^F/B 



509 



C END ) 



20/26 



wo 2004/022959 



CT/JP2003/011452 




21/26 



wo 2004/022959 



tT/JP2003/011452 



Fig. 23 





TDC 

, 0=DVOn (C A) _^ 



22/26 



wo 2004/022959 



CT/JP2003/011452 




23/26 

^ # ^ M ^ mm2e) 



wo 2004/022959 ^^CT/JP2003/0 11452 



Fig. 25 



C 



I 

|/-403 



1 



I 



p 

r 



II ci(pv^)/de^(p vO>-(PvVi ~]k 

409, -"--^ ^^^^^ 




0 s;tarJ;'^ 0 
(P V)siari^P X V 

I 



/ 



415 



II (PV)pls;t. sAari^tfa "> 417 




0end^0 

(P V)end^PxV 



/ 



421 



407 



(PV)pi.sA. end^tB W 



423 



425 



L 



427 



AQ*-(CvW/R)x(((P V)end-(P V)siari) 
((P V)pis;t.end-(P V) p^si, siar;t)) 



Cend) 



24/26 



wo 2004/022959 ^^CT/JP2003/011452 



Fig.26 



—501 



503 



mm^mmiE — 505 



507 



-509 



— 511 



C end) 



25/26 



wo 2004/022959 



CT/JP2003/011452 



1 '••y'-(--^;}^mm 

3 •'• ^ > U — 

1 0 a ~ 1 0 d -niHm'^mH^ 
2o-m^mm^=^yh (ecu) 

2 5 •■• ^ 9 ^ M± ^-f- 

2 9 a~2 9 d — 1^ F*3 JBE -fe >' •^^ 

3 5 E G R# 



26/26 



DnT:R]!^TIO>GSrSEARCH REPORT 



Inteinational application No. 

PCT/JP03/11452 



A. CLASSIHCATION OF SUBJECT MATTER 

Int. CI*' F02D45/00, F02D41/00 



According to International Patent Qassification QPC) or to both national dassification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classlHcation system followed by classification symbols) 
Int.Cl^ F02D45/00, F02D41/00 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Koho 1922-1996 Jitsuyo Shinan Toroku Kbho 1996-2003 

Kokai Jitsuyo Shinan Kbho 1971-2003 Toroku Jitsuyo Shinan Koho 1994-2003 



Electronic data base consulted during the international search (name of data base and» where practicable, search tenns used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



X 
Y 

X 
Y 

X 
Y 



JP 11-173201 A (Isuzu Motors Ltd.)^ 
29 June, 1999 (29.06.99), 
Full text; all drawings 
(Family: none) 

JP 11-148410 A (Isuzu Motors Ltd.), 
02 June, 1999 (02.06.99), 
Full text; all drawings 
(Family: none) 

JP 11-141386 A (Isuzu Motors Ltd.), 
25 May, 1999 (25.05.99), 
Full text; all drawings 
( Fami ly : none ) 



1-3,5-7,11, 
12,17 
13,14,20 



1-3,5-7,11, 
12,17 
13,14,20 



1-3,5-7,11, 
12,17 
13,14,20 



I X I Further documents are listed in the continuation of Box C. | | See patent family annex. 



* Special categories of cited documents: "T* 
"A" document defining the general state of the ait which is not 

considered to be of particular relevance 
"E* eariier document but published on or after the international filing "X" 

date 

"L" document which may throw doubts on priority claim(s) or which is 

cited to establish the publication date of another citation or other "Y** 
special reason (as specified) 

''O^ document referring to an oral disclosure, use^ exhibition or other 
means 

"P" document published prior to the international filing date but later 
than the priority date claimed 



later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underiying the invention 
document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 
document member of the same patent family 



Date of the actual completion of the international search 
26 November, 2003 (26.11.03) 



Date of mailing of the international search report 

09 December, 2003 (09.12.03) 



Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 



Authorized officer 



Telephone No. 



Form PCT/ISA/210 (second sheet) (July 1998) 



internaho: 



SEARCH REPORT 



International application No. 

PCT/JP03/11452 



C (Continuation). IK)Cm!ENTS CONSIDERED TO BE RELEVANT 



Categoiy* 



Citation of document, with indication, where appropriate, of the televant passages 



Relevant to claim No. 



JP 8-246935 A (Nissan Motor Co.^ Ltd.), 
24 September, 1996 (24.09.96), 
Full text; all drawings 
(Family: none) 

JP 2000-54889 A (Hitachi, Ltd.), 
22 February, 2000 (22.02.00), 
Full text; all drawings 

& EP 1106805 A & WO 00/9876 A 

JP 2000-234558 A (Denso Corp.), 
29 August, 2000 (29.08.00), 
Full text; all drawings 
(Family: none) 

JP 61-277846 A (Nippon Soken, Inc.), 
08 December, 1986 (08.12.86), 
Full text; all drawings . 
(Family: none) 



13,14 



20 



1-32 



1-32 



FoiTO PCT/ISAy210 (continuation of second sheet) (July 1998) 



m^mm^^ PW/JP0 3/1 145 2 



?&m(om-ri^m<o^m mmwwf^m ( i p o ) 

Int. CI' F02D45/00, F02D41/00 



B. 



m^t:n^itMc^mmn (hi^5#^^>^ ( i p o ) • 

Int. CI' F02D45/00, F02D41/00 



B:$^mmm^m<tkm 1922-1996 
B:^m^mMmmm^j^WL 1971-2003 

H^fcHSI-^ff^atft^^ 1996-2003 

s^mmssimm^^m^m 1994-2003 



X 

Y 

X 

Y 
X 



JP 11-173201 A (V^f i-' g«J*:t*^^t±) 
1 9 9 9. 0 6. 2 9, ^0 (^T^y— /.eU 



JP 11-1484 1 0 A (VN-f ig5*:^^#tt) 

1999. 06. 0 2, iyT^V—fJ:L.) 

JP 11-141386 A (V^-r srggf|*:|5^5^#:f±) 

1 9 9 9. 0 5. 2 5, ±X, (7T^y-^«CU 



1-3, 5-7, 11, 
12, 17 
13, 14,20 

1-3, 5-7, 11, 
12, 17 
13, 14, 20 
1-3, 5-7, 11, 
12, 17 
13, 14, 20 



0^b< fm<^i|#SiJ*a*4r«|i:-t-5;ti?)lc§|ffl-t-5 



^ it) § i^-r 5 1 © 
ryj #icM)Sofc5^cm-cfeoT, ^KS:iS^i:{ife©i« 
r&j PI— x-^T^i^b^r^y—SrHfe 



2 6. 11. 0 3 



09.12.03 



BMItfF^T (I SA/J P) 
100-8915 



0 3—358 1-1101 



3G 



9 2 4 6 



«IS;PCT/I SA/2 1 0 (m2'>l-S?) (1 99 8^7^) 







ffl^WlP#-f- pfl^/ JP03/11452 








mm-t?> 


Y 
Y 

A 
A 


JP 8-246935 A (0agl5:$:tt^^^±) 

1 99 6. 0 9. 2 4, ±x, ±m {yr^v—^j^v) 
JP 2000-54889 A m^^B:^mifm) 

2000. 02. 22, i^X, ikm 
& EP 1106805 A 
& WO 0 0/9 8 7 6 A 

JP 2000-234558 A (M^^^'T^^y—) 
200 0. 0 8. 2 9, ±-X, i^m (:7r ^ J'jiU 

JP 61-277846 A 

1 9 8 6. 1 2. 0 8, ±JC, (-^r ^V—fj:U 


13, 14 
20 

1-32 
1-32 



*K^PCT/I SA/2 1 0 (^2^— (1 9 9 8^7 J) 



